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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a semiconductor 
memory in which high speed operation is performed with 
low power consumption while limiting the chip area. 

SOLUTION: The semiconductor memory comprises load 
circuits 20.0,... of column sense amplifiers arranged in 
correspondence with Y address (global bit pair line). A 
plurality of memory blocks BK0,... share the load 
circuit 20. Each memory block is provided with the input 
circuits 10.0,... of column sense amplifiers for each 
pair of bit lines. The input circuits 10.0,... are 
activated in response to a corresponding block select 
signal. In response to the potential of corresponding 
pair of bit lines, potential difference of corresponding 
pair of global bit lines appears. The load circuits 
20.0... . widen the potential difference. 
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■j y d y i7 69-€-n-€ r n»z*tts^^-r-53?ij*stR-r'5fc 

is&69A*^ao-5-n-etitt, ^ay^sft^stcfco 

— K&69m{4£KiS^LT*>ttj&/:*:7#S8<h&.5Sg 

i69*-f yay^s«#gfz±om*sn 

yffgi. I 1 OX-f 7f¥Sfflt>«il:«SL 

t. fct^-rssg i<DhT«/ b&com&izi&vT. ^-r-s 
sg i o^D-y^faT^ h&Kefistti^-rssis 1 com* 

^2 69^-1 , y^g69^->«figlC^§UT. *f 
J{Jt5M2 0tfy K8©ifil:«i;T, 2tl£-rSSg269 
yo-AMUfy N«M*Sft£til*j-r-5Sfi2 09tti2># i §i<h 50 
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1S&69ig*i^gc9-en-E-*ti«. ^-r-s^a- 
tsi i <o^D-A\>Ufcf y hiS»r^&*^-rss 1 69 

hiticmasr^-r-sm 2 69 wisest 
[0047] m#m4 iz&z>*mme&mm\*. mxm 

1 lc{S£¥SH*fEtttggT-&oT. ^n-AMUfy hgi 
*Mi, m 1 69^D— A\>l>fcfy Kl^<!:, Sg2 69^n-A\>P 
10 t y h t*y hg!*m. SfllWk'y bmiz. 

y D y ^ SrSiR-r-5fcJ6C9y D y 

^oyi7s«#st. n-&mmzfo&LT. m&o**: 

Ufa y i? <0-Z:tl-?n\ZiHiZ,tifc-r2>?H$ : &R-?2 > tt 

mm^&Gim-r zmscwi? ! u - k skua, 
m * $ ti^*f mt z> f a y {7 mftmn \z&.& l t * 
20 >wmzfc&LT, *t&-rz>mi<Di?-y bmv>mmz& 

l^T, *fl&-r-5S 1 C9yp-/N';i/ty h^^«fi€:ai* 
?Z>Wi 1 69ttJ*^gt, v=?^Wt<D*>VLm\zi&<g 
*HS-T5jg2CDlf y h^ODSftlC^DT. *fjJJ-T 
S^ 2 69;J/D-A;Hfy £ttS£-rsSfS 2 

j-yl. ttm^z>m ; rz2—bmv>m$L\zfe&i,x*> 

ftmiitzmw^mii. *tfc?z>ifn-jvi,\dyb®tt 
om&\z&£i,T*>#mizt£r), iioy-Kom 
50 £2*itrr3Jg 1 »ya-/N*;nfy h^<z«J&-r-5S 1 69 
WfS-rs^D-AVUfy S^09ttfi:lCf£: 
§Ht>^i:/j:0, ^ 1 69/ - KC9Sfi&»^-rs 

S2 69^D-A*;pey brnzmte? z>m2<z>i&!&&&t 
[0 0 4 8] i»^5ti^s¥«»tBit^B«. mmm. 

1 »3^S¥^»IHtt^gTfeoT. yn-A';nfy 
*m. m 1 69^P— /N'^tfy bmt. f52<D>fa—rt)V 
tyMStm. tfyh^*ftt. Sl69tfyh88t, 
|g269fc:y KSt^t*. ^•fflft^lriegLT. ^*'J 

y v> ^s^-r^fejexo^a y ^stRM^S:ai*-rs 

«6695lJS«m^Sr^*-rS3FiJS«¥e<i:. ^"T-SJIJS 

««#s:esirsisa69?ij^zi- K^t*$ eicd*., 

tt»69X*¥g:69-5-n-e : nfi. ?nyi?aR¥Si:«kD 

tti*$ns*ns-rs^ny^®«;m^t^LT^>tt 

§ LT^->tt^/^-7«S8<i:feS^ 2 69X-f y 

mi69^< y^^g69^->«S§JCf£:§LT. 2t&? 
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©f-y ^©mfidfS^T. ;ftj£T5SB2©yp-A',)U 
by h^K«&£ffl7jTSSB2©ffi;^a<i:£#*. US 

0. mioy-Kwme<&*fJCTSmi©y 
n-A;UKy MRK:«|&T*IS 1 ©«lft#a4:, ttJfcT 

0. $ l ©/- h'©«te£ttJcrr-5Sg2©i/P-A\;ufc: 

[0 0 4 9] BI#£6£tii«¥ilMt£tft&BI£. «f#» 

2Kl&.5¥iiS#fH1£gg-C , <&oT. g-*^ 'J -fe^te, US 

itfs 2 fflffl^f twtnf na, neb? 

>5>X*T?*fi63*l. JB l©fttt^a&J:tflB2©0U& 
[0 0 5 0] tt#a7£ffi«¥WteiftSgBI2. m&h 

i©H9>^x^T?«j«sti. jsiox'fyffft, jb 

2©X-fy3 t ^a, »l©m*#S*J:^JB20B** 

©«&#a43«fctffB2©&&^a©^n^*nf;t, S2© 

[0 0 5 1] 8 CffiS 

^3^a*i«tocs2co{ii^#a»-5-n-5-*n«. si©h7 
>v**-e«4fifc£*i> sBi©«*&#a*5cfctf 
m2<o««&#a©^-n-?-*ti«, sg2© h^v^^-ets 

[0 0 5 2] M:ftgm-{ft«¥«#ett£Btt. tt*8 
5»Ci***JSflct2tfc*HB-C*-3T. ft/*Ut;H4, IB 
l«)h7>^^TM3h, Il»M7fm SB 
2 7f#S. S8l©ttl7J#a*5cfct/Sg2©tt}7J# 

aw-^n-t'nii. sg i © h7>-/x^-cMati, mfs 
*a. as i ®0ttt#a*<t:tfS6 2 ©ftwfao^n 

tt. ^20h7>^X^T-tKfiK$tl-5. 
[0 0 5 3] ttftgl 0l;:tt«¥*ttlEttgBM:. lit* 
82 Ctta^WMBUt&BT&oT. ttft©£?hft# 

©*n**ui. BiJRBo&KeirejeMSSfu &»© 

n-^ntt. 31 AS©&ftEtk±£&i$3tt«jB2JIS 

O&JSBB^-CfcoT, *l«B©AJWEIIl©*n-€ r ttfc 

*K©*I5*3- Ktt. *itfl»«)^o-/wty hlft 



(8) teBflspi 1 -3 0 6 7 6 2 
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[0054] mxm 1 1 (Cffi«¥«{*tB1lt&Btt. w# 

©**npfttt. jBins©&iREfit-c»a3n. xro 
*i*n»i. $b i»B©&*siii±fc»ri8an*JB2JiB 

a*©**!*™*, -r^xBi— o«ttfr«. 

iO [0 0 5 5] M#*l 2fC^.5^iMI^|2igeS«. IS* 
5l4»C«*i|si»ft:B««« , Xr*oT. «»©br*h«» 

©tti-entt. sigs©^JiB2iST^fiE$n. sis© 

5(5*3- H«, ^AOlfcfflJ'n-^Hiy HIS*©-* 

n-E-*nt*. »uig©^jKeiii±i=»didn«iB2jii 

©&^ga^-ea&^T, »iiic^iE«©tn*tic 

*»©W5*3-K«. *J:Efl(Hgc©2fn-/<OHiy MR 

^©•en^-'ni*. •f'<Tiisi-©«&<h-r-5. 

[0 0 5 6] Mtftgl 3£$&¥«fl«1ftSBI*. lit* 

20 ws \zmz>¥i$titmm.i£m-v&-DT, «»©tf^h»*f 

©-ttt-etitt, SglSB©&JlgBi8S?TJ£t£;*n. «&© 
yiJx^-Htt. 4i«fc^a[»©yp-A*;Hfs/ h»»©-t 
*UP*itt, glMg©&ffKlfLhli&j££*i&SB2MS 

©^jigHiST&cx, ft iBs©&jiisiR©*-tt-CTiK 

^^©^Jxn- KIR. *5«fct/^©yP-A*JPt;-y htt 
[0 0 5 7] tt$9il 4 lcftS¥«#G1tgBH:. »* 

a2fc«**w#Ei»*«Tr»oT. &»©y-h^a 
50 «s&ic«*., «ft©y-h#a©«4riL 

^a^-^Affl^trorsiKEBsta. *tts-T5?>j 

[0058] mxmi stz.K&¥m&ato»miii* »* 
eascm*.. «&©**- h#a©&* 12. *#*-ra«i 

tt^at^-S'AlbaatroWeeBSft. *fi£;-rsi?i] 
»tttt*CJfc*LT. ^-^AtH73^i:*fJS-rs^P- 

40 [0 0 5 9] tt*8 1 6 £ff «¥«#ettttBtt. lit* 

?ii4{c&3¥«#f2iftSB-e&oT, iss©y-h#a 
*s *»©y- h^a©6*te. Mfc-rzm 
♦i^at^-^AttSTj^twF^fcEB^n, 

[0060] n#9ii 7«c^s¥^^taissiBfi» 

^5JC^S^^#:fBtS^BT*^T, 1«S5:©y- h^S 
Sr^eirUA, &»©y-h^a©&*tt» MJST-Sii 

♦s^atx-^Affi^^tw^tEB^ti. »*-r*w 
50 mvimmzfc&LT, -^-^AWTj^t^-r-s^p- 
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b&&£z&&vimz'?z>. 

tO 0 6 1] 

[0 0 6 2] #fg^<3SSStf)^Sg 1 (Z&tf £¥^&fB1t 

&s<D±#m&iz-D\ f *TB i feffl^TKwrs. si 

&#Gtt£K 1 0 0 Ote, ^^'Jt^7l/^fl, xn- 
^2, Affl*^iaiH&84:fe<fctf h7>X77y-H^iS 

0, BKL BKil:»S]$n5o ft«iJ?Dy 
^ BKO, BK1, BKi <JE*T, ^WC^tU 
^D^BKiftf) te, SSO^D-A^t:7 MSI* 

[0 0 6 4] 5*3-^2 tt, Affl*HiB0»4*6a» 

[0 0 6 5] N7>77ry- b/Si2EElffi6 te, *^EU 
ifllElBMfctBaU *fcttAtB*«ffl0K4^6a»-5 
[0 0 6 6] «»tW5»:, h7>X7T?~bmm 

m&6\t. s/t 'j y d 7 ^ b KTMnas©^7 
[0 0 6 7] a i h ^ >x yyy- hmm 

0S&6 t^^U-fe^TU^f 1 t©HBl:ot»T» 02* 

[0 0 6 8] B2I1 01l:Sth7>^77y-hS 
5a(eIK6^>m#W«ifi£<O-^J$:^-r0TSO, #*T* 
t'JWK 1 t©B«*SLT^S. 

[0 0 6 9] S^'J^D^BKI^ilLT, #50 K: 
»«t*yn-/<JH;y hgi*fG B L 0 ^fciitf/G B L 
0, GBL l*5<fctf/GBL 1, GBLn^y/ 

y HiS^GBL*3cfc^/GBLi^*r) . 
[0 0 7 0] h9>^7Ty-h«iaSB6li. aas> 
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*^A-tr>AT>^»^(OA^rlHlK2 0. 0, 2 0. 
1, 20. ru KtBSiifflO b^>Xy 7*f— bT 
GO, TGI, TGn, ^-^Am*8l*J I 0:fc<fc 
?S:^tX«'ir>A7>ySAl^cfcc;SA2* 

[0 0 7 1] *^Air>A7>y^<0ft??flHlK2 0. 
0, - (HT, «»WKft«fBBl2 Otft-T) . 
KtiIij} i ffla)h7>X7 7y-MG..0, *•• (£*T, 

mvf$}\z h7>77yy- Mctftt) n-^tx^n, 

i0 yn-AJUfy h«»GBL*«ttf/GBL©tnftl 

[0 0 7 2] ^^EU-fcJW^KUatlfcy-^fciO, 
ttfo-t & if a— /*)],]£ y b $&%t G B L ^5 cfc tX/ G B L <£> 

GBLiOf-iS'H *tf£-r£A*?[ElS&2 0*^LTit 

[0 0 7 3] h7>X77y-hTGI«tl*ft, 01 
l:^tT3-^2^f,Y7Hl/Xfl^Y0, Yl. 
Yn£§ttT, CfttSRLft Y7 H UAft^/Y 0 , 
29 /Yh /Yn^ffl^n (HT, Y7 
Hl/Xfi^/Y^f) . 

[0 0 7 4] h5>X7 7y-KTGI«nftl, StfJS 
t5Y7 FU*«*Yl;:*«LT«ttft;U ttttrsj' 
D-AJHf7 MI^GBLUct^/GBLi:^— ^AlB 

>^SA1H T-?AIHA«»IO*J;tf/IOJ:0 
7^-^^rtitiLT, I^SO l^r/:MK(glfcE 
iif/SOl^fflAfS, -fe>X7>^SA2lt -fe 
>*7>:/SA 1©H**»«LT, m*fS02£ttJ# 

^ t5o fi#so2tt, S9iELfc0 1 izTjk-tAthiimmfs} 

[0 0 7 5] 0 1 {r^-T^^U-trjUTU-f 1 \Z7f: 

$n^S^^U?D7^BK0Ml:O^T, 03&/B 

[0 0 7 6] 0 3te, HllCSt/t'Jt^TK IK 
U y D y 4r B KO^^W«fiKO-0lJ&^*r 

Sl/T^5. fci3, /tUyoy^BKiH^tU 
^n 7 ^BKOMH ^tuynyj^BK i iHCT 

[0 0 7 7] ESC^t/^'J^Dy^BK i fcfc, 
C0*^A-tr>X7>^lSOA*fHlKl 0. 0, 10. 
1, 1 0. m, m&<DV- HSWL 0, WL 1. 

WLm, jlft^Ky h$l*fB I T i 0*5<fctf/B I 
T i 0, B I T i 1 *5<fctf/B ITi L B I T i 
nte&Zf/B ITin, URO^^E'JtMC, "7— H 
H7<A3 2fc&tffcSttfcl3tt3 4£#tfo 

[0 0 7 8] ft7-K«WLi#Ky h«S*fB I T*3<fc 

50 Stl*. ^D-A*;i/e^hS»GBL*5ck^/GBL<7) 
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[0 0 7 9] * 7 1±±:>X7 >7ttfoV>Xt>®9& 1 0. 
0, - (&.T. ifcgffctoKA^lHlS&l Oiit) K^H>T 

MS*f B I T&itf/'B I TW^-n^tC^LTSW 

ens. a^iuss i o w-eti^'tifi, NMosh7>y 

X*N1, N2:fcJ;tfN3£^tr. 
[0 0 8 0] NMOS H7>^X*N3©-#©i!?iiSSi 
^tt. «)c:t5Y7 KUXfl^/Y^glts,, NMOS 

$n.5yn»/i7^is-t>x7>7 r ?stt<kff^s (i) 

[0 0 8.1] NMOS h7>^^Nllt fcfJfcf-Sy 
a- AW fcf», «8/GBLtNMOS h7>yX^N3 

<n^<r>mmffi=?-t<nmz&wit<n2>. nmosh7> 

mos y-^>^7,^u3<om^j<Dmmm^ii(om\ztkf^ 
3*1-5. nmos h7>>?x^N i <ny— f-sffitt. *f 

iS-TSti/ hSNB I TtJggg^tl, NMOS(>7>yX 
^N2®y-hil«, Mnfy^/BITii 

[0 0 8 2] AtjEKJI 0O»ffl;^^T, A7J0S&1 
0. 0$r-OTiLTfSJ^{CieBJ-r-5. NMOSh7> 

(i) *<HI/^J1, Ofijyn7?BKi*?Ili)^i: 

Nlte, Mtlilf'v H8SIB I T i OWSftlCJfrgLT 
mmVtmttelO, NMOSh7>y^^N2 1t ttfoT 
hS/B I T i 0©«tl:)SSLTiMg|;ft 

[0 0 8 3] NMOS N5>v ; X^N 3A^ii«li{ca&- 
0. tyhlSBITi 0tlf7h8/BITi OifflK 

S/GBL0fflifit©^l;iA5ti;5, 

[0 0 8 4] »tt{l:I5I8S3 4»C-3^T8tt^-r*. gttfb 
tHlSS3 4tt. NAND0SS5 2i-f >A'-*[h]&5 3t 

&^ts. nand@ss5 2w, ztfe-rz-fnyzmttm 

^BS i £±>Z7>7%mtm^SE 1 <h4A?3tC§ < 
ttS. -f >A'-^IhI5S5 3fi, NANDEK5 2<Dffl73 
«:SeLTHi*-rS. -T>A*— ^0^5 3fr£, ^Dy 

^*ns-fe>^T>yffitt{tm^s (i) *ia73^ns. 
[0 0 8 5] ma{m&3 4<omftizz>\,<>Tmm\z8iw 
-r-5. ^•^e.Ati^nsfi^fcfco, ^stbi!jffo5*t« 

iLT^tU^D.^ BK i 7&<jgiR£*ifc*-&. ^Dy 

f jg#?H*f b s i *5«fc(y:-fc>^T>^f£tt{t;fi^s e i 
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[0 0 8 6] -75. $\-Wfrt>x-hznz>mmz&r>. $ 

te!4f£©##l<bLT.* ; E:'J:/o.y : ?BK i A^jS^fc/j: 

>^«ttfkft^S (i) #tH7j£ft-5. 
[0 0 8 7] "7- K h'^-fAS 2t5HT«9StS. 17 
-K K5-f A'3 2tJ, m$L<DV-h1B&5 4. 0. 5 
JO 4. 1. y-M5JK5 4. 0, ■»«. 4^7Jt 

liatfto. 4a«c, ianc^-r?n-y2^e,tti7j 

2$IZ>*-1>7 KUXff^/MAI NO. - (J^T, i&g 

iWlC^'f >7 K l/^jt#/MA I N 

3. *-f >7 KWX{f^/MA I Nfi. fr7jf6]©±fi7 

*^UJ73$tl^X7 KUXff^XO. XI, ftjj 
$)<Z>T&7 K UXtftft-T*. 
[0 0 8 8] AttWlcfct, y-hlHlK5 4. 0, 5 4. 
1. 5 4. 2*i«fctf5 4. 3*t. M>7HUXfl^/ 
« MAINOSrgtf*. y-MH»5 4. 0 tt. 

X7*KUX«*X0ft, y-MH»5 4. If*. RfiL 
tX7H^W/X0*. y-KtsIK5 4. 2 ft, X 

LfcXT KUXfi-^/X 1 ft-ttl-fftA* 
[0 0 8 9] 7- H K 7 -f A* 3 2 <Dmmz-D\,*Tffimz 
Sft^-TS. fctAtf. ^-f>7KPXB<J/MAIN0 

WLO, WL1, WL2, *±tfWL4*IS!aiiS. 

<»XO*tHU^T*tltf, 7-HIWL0) SKtttt 

[0 0 9 0] fr\Z. B2*J:tfB3£3ii-rftffir|eH&2 0 

tXJjlsi&l 0 tommz^^T. 3 5l;i4, 05*i 

[0 0 9 1] B 4 fi. B 2 JC^-T*?^lHlgS 2 0 <D&##J 

2 0. 0£tSLT^£. ##©fcftB3 IC^f^ 

0 ^E'JT'D-y^BK i ©ATJlalSSl 0. 0 <fc©W&£fE« 

rs. s t<r>m<D$tfam&2 o«. 04ic^r*??ftHiK2 
o. o trai;t»fiRTa&s. 

[0 0 9 2] @4fC^-r«fc5fc:ft^|EliS2 0. 014. P 
MOSh5>y^^Pl, P2, P 3i5i(y:p 4^^- 
tr. PMOS h7>yX?P l*5«ti^P 2 (J. mi^me 
i*t)6t5yD-A';H:'7 hS/GBLO &09NC««| 
$n^„ PMOS h7>y7^P 3*5J:r/P 4 fi, «S 
Sfii^lS-rS^D-AVHf y hiGBLO i©MC» 
S^tCPMOS h7>y^^P 143«tUCp 3 



(11) 
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gl/GBL 0 t&f&ZtlZ. J/:PMOSh7>y^^ 

Z>#U—rt)\,\iy G B L 0 *5cfctf/G B L 0 \Z 

14, &/^U^P7^BKSC, A^tHlKlO. O^ffi 

[0 0 9 3] &m\zl&2 0. 0<D»fptCO^T®^tC|ft 

SG B L 0 £ifu—rt)\,\iv M8/G B L 0 £0>IHfc« i0 
Ai?t[hJB2 0. ot4, ;r<Df&/hfc 

[0 0 9 4] H5lt *X«<0fttt0Sffil£«t7«ft 

..WEB 2 0 t&^^EU^n^^BKtC^tj-^A^lUBl 

( [0 0 9 5] &*^U:/Du/ ^BKK&ttSA^SBl 

y*»i6"fc>X7>y«ttflSfll^S (0) , S (1) , 

S (i) fcfcSLTBtttttBfcfc*. £7 
[0 0 9 6] *»SB2 0l«hfft, h7>X77^ 

n— /t;Pfcf^ HS*fGBL43.t^/GBL^^$nT 

[0 0 9 7] €-^ : E'jyn-/^BKcrdbfc^^A-b>X 
7>:/OA*68# (A*HB10) £B£, S6t#^ 

imB2o) £#ffl-r-5o dtici^o, 0 2 7 t^-rft* 

C0*7A-tr>7*SS RAM 8 0 0 OCtfc^x, 
[0 0 9 8] fc*5, A^JlnlB 1 0*4, NMOSh7>v 

a*-c, ft«rigiB2 0tt, PMosh7>v7mn 

[0 0 9 91 06 (A) *5cfctf (B) t4, *^B^o^Sg 
<DBm 1 lC*»t«^ ; &UyDy^BK«:+-Dt Lfc«ifi 
tHW«fc»OH , t?**. 06 (A) 14, 
Air>A*5S:S RAM 9 0 0 0 lZ&l-}2> U y $ 
Oftlfig*, 0 6 (B) 14, *Xm0*tt0»flBl£*t* 
*¥3?#EtigBl 0 0 Olcm^'J^Dy^OJI 
JfcS^ft^ftSUTfc**, 0 6 (A) 35<fctf (B) fc* 40 

1, *3cktf3 8. 2H tt^Aii>7,7>zfC0XtjB 
(AAEIttlO) £, E*»4 0. 1 *7At>X7 

(ftwiHiB2 0) £, ^n^nsix^ 

[0 10 0] ^t'JtMCilt, 0 2 SC^tTF 

Tft»fi/tUtJ«fti4H2 6 fc«r««tt*«fs* : 

^EU-fe^tffiffl-ra. ^^EUirJUMC (0 6 

(A) *5j;tf (B) £«lt*E93 6) 14. P^x^® 
«iC»JEKSns. 50 




&ffi¥ 1 1-306762 

[0 10 1] 06 (A) £#BHLT. SEJfeco* ^ A-fe> 
X*SSRAM9 0 0 0tlt ^^ijyDu/^(CA*gP 
<h#i*rfg8<h£13:(t£o A^8S14, NMOS h 

*-e«lSStt*fc». A^SB3 8. ltftwauo. 1 
iOPIHia, 7-;f7-; :/^lfc<3*:#>tf) P ^aUU/N # 

[0 10 2] — **W©HJ6<7)JB18l t*5WS*W 
#£«SB 1 0 0 0"Ctt, ^t'J^Dy^ll HfifSS4 
0. lftdSftt*. l/ft*t)T, ««»4 0. 10>#£ 

3 8. 2KI4, yy3 L 7y7ffi±<DtzZb<DPV3L)l</N 

co^Jgcoj^Sg 1 £«t**¥W#B1ft£B 1 0 0 0 Kckn 
tf. SE*C0^7 ^A-fe >A^5£S R AM 9 0 0 0 <htt^ 
T, f y ^B«**«l:ft«f * C t #-cs*. 
[0 10 3] ssi:, *Kn<oSllKo»lBilc«(t«ft 

[0 10 4] 0 7(4, *«M<0*«O»JBll;4iJt*^ 
[0 1 0 5] 0 7 d^T, tfy h«J*B I T45<ktf e 

y m/B i Tit lBso^^etit (g^si. i 

45«ktf8 1. 2) T»J*.U ifu-rt)],\*y hi&GBL 
(Ef 8 2. 1) , ifn—z^jUhfy hg/GBL (fE*f 
8 2. 2) , Y7HU7g^/Y^egnYf3-h- 
SE (E#8 4) , *iW-f>7KWW/MAIN 
*re»-r**-f >"7-H« (B#8 5) £2@Btf>;*^ 

;uE»-ejgjER-r*. 2sao^*;PB«©^nfnit 
[0106] 15^8 6*4, ims<o^^)immt 

T5o tf *y h&B I Ttf>§|ffi& <E^8 3. l)*3<fctf 

fy mi/b i Tvmmm (mns 3. 2) 14, —mm 

[0 10 7] 2*\Z. 0 8 14, H7l:Ste*y h^lZ^- 
oT^J»rLfcSfrS0TfeoT, ^^U -fe^UM C i: LT, 

02 6ics-rw««ftarH^qE"j-t*«ttfflLfc»d* 

[0 10 8] 0 8tr*3^T, Sfi±9 0H, Bf&comHI 
SBBTT, ffi»««9 1. 1, 9 1. 2««ktf9 1. 3 

[0 1 0 9] tttt«4!9 1. 243J:tf9 1. 3$r»tf« 
«©±fc, 1J1B©#U^'J3>««9 2. 2SMt 

®®9 2. 2 14, NMOS h^>>?A^N 1 1 1 <7> 

IC RttV I: 1 1 B Q# U *> U 3 >M« 9 3 4 »«t 

®^9 3 14, NMOS h7>v^^Nl 1 2<D?— 
hSSirffl^-r^o ?5:*3, t£«S«9 1. l*5<ktX9 
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92. s«9 2. na % Mmrz*^*) 

[0 110] 2^ao#Uf>Un>9 4. 2^LT, 
iSt£Jn®*i$9 5£fl2]5£-r£o ^9 5fl *£#CR 1 0 1 
ffiSS:^9 1. 2©±fcki:, 

9 6^r^-r-5 e 

[0 111] 6<D±Jj\Z\$, -MB<D**)l/m 

•81. ltWlfyMIIBITftMTS. SSC, 
— JBB©*^;HE8I8 l. 1 **6©§!Uii»*2JiB0!)^ 
^;UBB^8 3. 1 ~C\ yn-A;Ufcry h»GBL«P£2 
HBO^*JHB»8 2. 1. -TiflttS. 

[0 112] B2l:Sth7>X77y-hTG 
<0«|fiK^liTia9«:ffl^TlBWrS. B9lt 0 2 \Z 

*5J-^/GBLn«a$tlSh7>X7 7 y-hTG 

Gtt. 0 9l:«t H^>^7 7y-hTGntR|i;«|*K 

[0 113] @9l:^fh7>X77^hTGnlt 
NMOSh7>vX^N4^WN5, PMOSN^> 
S^X^P 5*5<ktfP 6, TtC^rXtd-r >A-^0K5 5, 
5 6*5ct:^5 7 €r-&tr. 

[0 114] NMOS h^>:xX^N4&cfc:tf PMOS 

MOS h^>:xX*N 5*3<fcrXPMOS h^>^X^P 
6tt, WlSt§ yD-A^k' 7 hiG B L n tf-^A 
OtCDmz&mZtLZo NMOSh7>yX^ 
N4*5«fcCXN5CD*tl-€ ? n<Dy-h«att, *ff&T3Y 
7KUXBfYnSSt«. -f >A-^EIB5 5tt, Y 
7Hl/Xffl^YnSAA«W f -fWW@B5 5 
<0ffl*y-H«, PMOS h^>s;x*P 543ckt*P 6 
JEcSWc-f >A-^S»5 6 <DAJ]J- KiftjRSft 

*»6tt, A*SftfcY7HI/X«tYn*g(ElfcY7 

k uxi^/y n anna sns. 

[0 115] KtHMffsft. Y7KUXlHJYnj)«HK 
JM::jfc-k**S£, NMOS h7>yX^N 4 43 J;££N 5 
*U*att»fc&D, yD-yWKyMSGBLniJ; 
tf/GBLnOtft^titB®^**, x-^AtHAil*U 

o*5<ttf/ 1 oK-tn^tiffiasn*. 

[0 116] S&lfrfm, Y7 KU-Xff-Sf Yn^Hl^ 
MziL±&&£* NMOSh7>y^*N4*5«tffN5 

niSct^/GBLnt*^- n-fngas * n s . 

[0 117] ^(C, 0 2tr^-r-tr>X7>ySAl<3D^ 
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t*t-b>77>^sA i^*^wtfD5eco-cfij^^-riii 

[0 1 1 8] 0 1 0i:^Tt>X7>7 p SAlH NM 
OSh7>vX^N6, N7, N8, N9, NIO&J; 
tXN 1 1, ^eWlPMOS h7>W?P 7, P 8, 

P 943^d:p 1 o £^tn 

[0119] t>x7>ysAin tivyv^^-Ws 
<0H»j*««a>&#ifS3n*. PMosh7>s?wp 

i0 7*3cfctXNMOS h^>>?A^N6tt, fiMchNM 
OS N^>> ? X^N8W-^cO^3iffi^iC0F B KcB?iJtC 
PMOS h^>^A^P 845<fctXNMOS 
h7>yX^N7H «MtttNMOSh7>yx# 
N8©-*<D«a«^t©IHt|t3?lJte»«Sft-B. NM 
OS h5>^X^N80ffi*©*aJS^«, ^JftSfti 
ttttSft*. 

[0 12 0] PMOSh7>yX^P9^t/NMOS 
h7>^X^N9lt t*ittiNMOSh7>^ 

ni i<D-x<Dmmffi^t<Dm\zmmiz&mtEtiz>. p 

^ MOS b5>VX#P 1 O^WNMOS S^>>>X^ 
NIOIt «2§mft<hNMOS h7>yX^N 11©— 

>>>x*ni i ©«;&©»»j(HPtt, &*A*ffi&tttts 

[0 1 2 1] NMOS h^>> ? X^N8 43cfc^N 11© 
2£gtt£ (> NMOS K7>^X^N6*J;»N9(Dt 

tuen^y- ^-^Ata***/ 1 o&«&3 

NMOS h7>yX^N7^cttfNl KD^n-f 

[0 122] PMOSh7>y^*P7*J;0:P8(lDt 
tl-etioy- hfl|«tt, PMOSh7>yX^P8tN 

mos H7>s*x*n 7 i<D««y-HK:»«an*. 

PMOS h7>yX^P 9^5j;tXP 1 0©tn?tl©y 
~ Mill PMOSh7>yX^P9<i:NMOSh7 
>yX?N9iO»j»y-Hl:««*W, PMOSh 
7>v7^P7iNMOS h7>s;x^N6t<0)jg||y 

-H^s, «sa tifcfif s o i sfts, s&, 

PMOS h7>yX^P 1 OtNMOS b^>zSX?N 

40 1 0tfl)»«;-K*6» RfilM/soi*«ia*Sh 

[0 12 3] Ctl^ctO, -tr>X7>:/SAlkL 5 s - 

*AtH*&i*f i oujtt?/ 1 o^^n^nos&^^ti 

«LT, fi-^SO l*«ktX^ti*KteUfcflH»/so 1 
[0 12 4] jfcfc, ^2tC7n-r"fe>AT>^SA2©«| 

*fcp^T, 01 i &m^TWiw?z>« mi m, 02 

50 [0 1 2 5] H 1 1 fC7K-Tir>XT>ys A2il NM 



(13) 

23 

OS h7>yX^N 1 2 , N13, N14, N15t5ct 
ZfN 1 6, fcetfiCPMOS N^>^X^P 1 1. P 1 
2. P 1 3*5<ktf P 1 4£#tT<, 

[0 126] PMOSh7>v7^Pll &&ZfP 1 2 
^6W:NMOSh7>yX^N12, N1343<fctfN 

mh mmmm^zmtiZTZo PMosh7>yx^ 

PI l^itfNMOSh7>y^^N12H IMg 
iNMOS h7>yX^N 1 4 <D— I^tD^jI$g^ t^l 
KBMK««;£fta. PMOS h^>v f X^P 1 245ct 
tfNMOS h^>>>X*N 1 3t4, eaiSiitNMOS 10 

[0 12 7] NMOS h7>y7^N 1 40>i^I 

i2coy-h®gii, t>xj>ys a i ^^ttj^^n 

Sg^SO 1 *g»\ NMOSh7>yX^N13©y 

^/SOU§m, NMOSh7>yX^N14(^y 
-Nffi@t4> ir>X7>ygttfbfg-^S E 3 ^SttSo 
PMOS h^>S?X;*P 1 l&cfctfP 1 2(o^-n-?ncD ^ 
Y-hSSte, PMOSh7>yX^P12tNMOS 

[0128] PMOSh7>yX^P13, NMO S h 
7>yX^N 1 SfcitfN 1 6 t4, tiifitSiifi 

6oy-Hitt, -tr>X7>^ffittfb«^SE3*§ 
NMO S K 7 >yX^ N 1 5 ©y- Milt -fc 
>7>7>ZfS A 1 ^6ffl**nsjEl6fi-«»/SO 1 £g 
tt£ 0 PMOSh7>yX^P13(^y-MffiH P 
MOSh7>yX^Pll tNMOS h^>i^X^N 1 30 
2i©»«/-Kt««aft5. PMOS h7>yX^ 
P14I1 iBifiiPMOSh7>yx?P13i:N 
MOSh7>'?WN15 £<D&my~ HlCttttStl 
£> e fi^SO2^t0*$n-5o & 

*5PMOS h7>yX^P 1 4©y-hillt -fe>X 
Z>^»itfkM^SE 3^§tt^o 

[0 12 9] 01 \Z7K-?rri-?2<Dffij$L\Z->\,* 

T, B12t«^THWST5. 012ft BlCStr 
n - ^ 2 tZ>H# Mmf$L<D-m &tkT y n >y £7 0T& 
01 2fr^-rcfc3H, ?n-^2t4, *<>*r^ — 9l 40 
0, Xr3-^g7 2, 4 43«fctX:/Dy£ 

-feU^*7 8£^fr 0 

[0130] *<t>T^—tn ot4, xmtimm®9&4 

^/MA I NO, /MA INI, — SffiATS. 
[0 13 1] X^a-^S^ 2*4, AaiAMiSiaK4^ 

o, /xo, -*m*-rs. 

[0 13 2] Yr3-^7 4lt AttAffl21iaft4#>& 
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Yl. -SrttiAf*. ?nyJtl/>* 7 814, AtH* 

U?Oy*BKl, BK2{Z»|£:-r^yp-;^SlRm^ 
BS0, BSL -feUJAT-S. 

[0 13 3] &\Z. 0 1 2 <D^Z3-¥2 fc$$*1£*>f 
>-?H — ^7 OGHMclZ-p^T. 0 1 3$ffl^trat 

3. Bi3ft 0 1 2 i:^fTa-y2l:§^n-5^^ 

>t3-^7 0 «*STBT*5. 
[0 13 4] 0 1 3I:^Ot3-^7 0t4, 7 H 

u-xfi^ci&gLT, Mts^ ; t'J-l:;KD±fi7HU 

^fi^l:»Kf >7 H /MA I N 0 , / 

MA INI, -SLI/^KJDgttttKtr*. 

[0 1 3 5] 0 1 3l:^1-/Or3-^7 0t4, tS$c 
CON A N DGDSS 6 0 . 0, 6 0. 1, •**, ffiftOO/* 
-^086 1. 0, 6 1. 1, SSckD^KO-f >A 
-^@K6 2. 0, 6 2. 1, 

[0 13 6] -f >A-*0B6 1. 0, 6 1. 1, -45 
cfctf-f >A'-^[Elg&6 2. 0, 6 2. 1, 
14, NAND0K6O. 0, 6 0. 1, -©-ttl-etllC 

[0137] NANDtHlK6 0. 0, 6 0. 1, ~><D*r 

n^n\t. 0 1 tc^'TAtB*^jaiHjK4^'&7 h>xfi 
-^^stt^o -r>A*-^iHiK6 i. o, -co^n-?n 

14, *tJ£-T<5NAND[HlS&6 0. 0, -frt>Mtl2?lZ> 
S^^SKltttiAtS. >A-^0g&6 2. 0, 6 

2. i, -<z>-£n-?nfi, ttfeTz^ >/\*-^[EjgS6 

1. 0, 6 1. 1, -^^fflA^nsI^SftLT, 
^-f>7Hl/XM^/MAIN0, /MA INI, 

[0 13 8] >T HUAfS-^/MA I NO-etlHPtl 

[0 13 9] 0 1 2 tl^T^-y 2 

X^n-^Sf 7 2CO«|JS£I'O^T, 0 1 4£ffil>Ttft^ 
TS. 0 1414, 0 1 2\Z7K'?v £ Zi-#2\Z<£l£nz>X 

^u-vmi 2o±se8osff«tii^co-0ij&^*r0T 

[0 1 4 0] 0 1 1 KTn-TlHlg&te, Xx^-yP7 2K 

g^ns/ : euyp7i'BK0i:Mt§xf3-^7 

2. 0-Cfe^o fflcD^qEUyn-z^BK^^-r-SX^ 
n-yi4, 01 4^TlHlK^:l^«IO«fiE < i:-r^o 

[0 14 1] 0 12l:*fXr3-y7 2. 0 J4, 
CO-f >A-^[§]S&6 3. 1, 6 3. 2, 6 3. 3, 6 

3. 4, SS^-f >A f -^0K6 4. 1, 64. 2, 6 

4. 3, 6 4. 4, m$C<D<1 >A-^[HlK6 5. 1. 6 

5. 2, 6 5. 3, 6 5. 4 , ffi&cO-f >A*-*[s!S& 6 

6. 1, 66. 2 t 6 6. 3. 6 6. 4, *fWt— ^0 
K67, ^S!g<DNOR[H]8& (Y— MeJSS) 6 8. 1, 
68. 2. 68. 3, 68. 4 

[0 14 2] -f >A-^[hIK6 7f4, MtS^P*^ 
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[o i 4 3] y- Mass 6 8. i, -©-en-e*nte. -r 

>A-*®g&6 3. i. LT«tt 6 

ns. y-hiaiss6 8. i, ••■©•en-entt. KteLfc 
^o-y^jsiRm^Bs o t»«-r«-f >/x- liaise 

[o i 4 4] -r >/\--^ihis!S6 4. i. --©-en-en 
«. y- Mmifg e 8. i. •••©•en-enKttjfcu-ctatt it 
en-s. -f >A*-*ias&6 4. i, -©-en-e'nfct. #j 
i&-r*y- nags 6 8. l. -fflitiASKEUTiaAt 

[o i 4 5] -f > a- liaise 5. i. -©-en-en 

-r>A-^B8 6 5. i, -©^en-en 

«. *fJSf >A*-^|EjgS6 4. 1. •■•©m*<&ste 

[0 14 6] -r >A--^niKs 6 6. i. •••©••en-en 

-f >a*-^ihiss6 5. i. -©-en-entc^LT a? 
salens. -f>A-^®ss6 6. i. -©-en-en 

tt, ^-r-5-r> A*- *®S§6 5. 1, -OffiSSSK 

CO 1 4 7] HI 2K*SHTtt, -f>A*-^Hl8S6 6. 
l*>e.X7h>XMX0*i, -f>A-^@B66. 2 
*>&SfiX7 K U-Xfi^/X 0 -f >/X-^|hIBS6 
6. 3*6X7^XMX1^, •fWt-^HSe 
6. 3<>6gfeX7l«^ffl§/XlWnfnttl*S 

ns. 

[0 14 8] #S^<D&S6©JBS8l K^tt-S^W JO 

tteitSB i o o o<DW>mz-D\,*rm.wr2>. 

[0 14 9] — W<hLT. 0 3 t*5tt*^^ »J^Dy^ 
BKlCmiT. ^-KKlWLOiey MI#BITI 

0:fc<fctf/B I T i 0 t©55^^lC*5tt-5^^ U-fe;UM 

*5. ^T©tf<y h«»B I T*5«kUC/B I T. tt$Zf\Z 
±X © if a - f v V t$m G B L *5«fc tf/ G B L tt, 

[0150] ^gg^eA^^n^T Kuxm^tc^u 

T. ttJ&-f«7Dy?9ft@*BS ItfHU'C*. X7 40 
b' l/Xa^XO^itf/OT H l/XW/MA I N 0 
4«tt.i:LU'CA©*»ia:ft. :nc±D. "7- HI* 
WL 0 #H ^^©#$££±#3. 

[0 15 1] 7-HaWL0£»tt£tt«tttt«!>*:Eij 
•b^MCA»6. W^-rstry hSUtfB I T i 0i5«fctf/ 
B I T i 0 C7*-^*tffl*an*. hNMB I T i 
01:WLT. hf-;/ h^*f/B I T i 0©flI{i7j<^Pig< 
fcO, tyhiBITi 0i:t«/hiS/BITi Oi© 

[0 15 2] yD-^SiRifBS i*it;t>X7> 50 



4J ftBfl 3 ? 1 1 -3 0 6 7 6 2 

ii? 

^ffitfeftli^SEll:±!9, f£te{blHjg&3 4*>6Hl<"S 
;P©yD-y^*f^-tr>X7'>7 P «1tftm^S (i) *tffi 
^^ns. cniCfct). ^CyJBK i (CtJttS^T© 
A7J0S& 1 0 (C^T. NMOS h5>>'X3'N 3*iaS 

[0 15 3] ft8B^£A#£n£7 KU^ff^lKj&gl, 

^©ttflgic&s. h7>x7 7 y-hTG0^L 

T. Kl/XW/Y0#U*Sn6. -e 

-5. 

[0 15 4] **U:/n y $rBK i fc*»t*A*@HH 
0. OCiO. Mt5yo-/we«>MS/CBL0 
©S&#. *f^f-5^P-A*;Hf •> SSGBL 0©^ffi 
C*fLTffi<fc*. j|$fia8S2 0. Ott, ^©^ffiUS: 

[ 0 1 5 5] A7J0SS 1 0. 0 £fffim%&2 0. OchlC 
«EH. i'D-We-yhSGBLOMy/GBLOl: 

*»***fHf*i«>flr#©«itt, tf „ hia*tB mo 

*3«ktf/B I T i o ckD&:*;#<if<B$n-5. 

[oi5 6] ^-©ffi©#jis?©3?ij(c^ic:-rsyp 

- A\»Hf y bffltiG B L Mtf/GB L ©m&KSHfcfi 

[0157] mv>t. iHeanfeyD-/\*;ue«y bmw 

GBLO^JWGBLOiCDf-i'li, h7>^ 77 
y-hTG0^LT, ^-^AttS*^*tI 0*5J:tf/ 

i oiceinans. ^-^Ata^ia** i o&&u/ 1 o 
±©5*-*tt. -b>^7>7 p SAi*> e to:sA2-cii<i 
£nx, El 1 (C^TAtB^3^iaiH]SS4 S^l/Tr/HX 

[0 15 8] C©«fc^{C. *»?]©**©»£ 
«^*#GttSBl 0 0 0fcJ:ntf. *7At>XJS 

rasnsey h^*f©*-T*c, yn-A-jufy 

[0159] a £ fc. a£3fc©#£#fBt&gH 8 0 0 0 
(02 3) TI4. «Ut*7Kif-^|llA«t 

^X^t^fif-tirT. •&fh6^^Tfe.5©lr*fLT. *98 
W©3*li©»|B 1 <C* 1 0 0 0T 

tt. 3«ffl)NMOSh7>yx^ih7>X77^- 

[0 16 0] «£5l$©*7A-t:>X^^©^«i:f2 
1S^M9 0 0 0 (02 7) Ttt. 2Jg^ (PMOS h 7 
>->*X^) . 3^tF (NMOSh?^^ *Jj:iy:# 

ftHOXJtO&tt 1 C^tt«^WM:ettttB 10 0 0 



(15) 
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[0 16 1] ifi¥Offiifflfb^D-fe^€:ffll^c^ 

K^B 1 0 0 0-C«, >-*>J-feJI/7U-f ±<0 2JBBG>;** 

(m+1) /4 + (n+1) X4 + (n + 1) 

= (m+ 1) /4 + (n+1) X 5 



**J«£»tt, ^-f >>7— (m+1) +4*, t'7 
HHtyD-;«n;yh»*« (n+1) X2$, -ett 
Yx=3-FH7&< (n+1) ttgi^S, £gBcoE$g<D 
^if-Ste, S: (1) C^tli^^o 
[0 16 2] 



i0 



it? 



::t, ffitBSS r AMco^^iUi, as, 5 12p^ 

X128*7A (m= 5 11, n = 1 2 7) 

SIS&^7 6 8*<h?5:^o 
[0 16 3] CM/t'JtJH fciy h»<0^(C^ff-r 
7 6 8/5 1 2= 1. 5*£U2> 0 m*?<D'&m<t 
Zfu^X^m^tz S R AM<0^^r'J-tr;i/it-fX^3 um 
SSi:^Sl:/h$^o C<Dtz*b 3 um(0^l: 1 . 5#, 
2 umi: i*<7>Sij^-e2g<o^^;u*ES-r§ 

[0 16 4] 0 1 5 d^Tcfc^t::, ESSfifc 

co^si 1 \z&tt%mm<D®m&mw?z>rc&<Dm-?$> 

§0 0 1 5 ^Tfff&viZVy hmttB I T33<k£X/B I 
Tic»i£:-r^AA[HlK2 Ofc&^T, KffitaCDS^ (0 
1 5ir*5tt^>l2^8 9) ri*iSA LfzffiMk. \£y NUB I 
T<03lttiH£Y7 KUAm-^/Y£ei£T<5Yxn- H 

[0 16 5] ZL(Dm^. 5/3- N ©attest ^»-&ttlEl 

[0 16 6] cntrJtlT, *SgW^*SS(D^S|lT 
yp-ztJUfy YT r n-KH^^n^ r tl2@B 

tt, fctAtf*«W0)*lSa>»l8l«>»*K*^Ttt, 

[0167] dni^cfc 0, b 1 5 ii^Tct ? \zmumiz 

[0 16 8] [§gJS<Z>^S8 2] *mW<Dmffi<DBt&2\Z 

81:^^X0 1 6£fflt>TsS^-T3o 

[0169] H16I1 *Xnolt»a)»tt 2 

i fZ*5Jt^A*[HlSSl 2. O^ITW. ##<Dfca& 
A1VSIS2 0. 0iOg8^*ie«*r<5o &*5. ^OffiO 50 
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••(1) 

AAEIBStt. SI 6tZ^-r*JBS<tHi;T*5 («T, $g 
SWKASEItt 1 2fc*f) o 

[0 17 0] *«WC!)*lS©»t82K:45l»Ttt. 
©*Sfi<0»SSlt*5itSA*lHlBl 0Kftt)t>T. SI 
6il^-TA*[HlBl 2«rffll^. 

[0 17 1101 6lCS-r**Wa>*«fl!>»«2»z4S» 
5A;*J[eIS& 1 2. Ote, NMOSh7>y7^N20, 
N21, N2 2^cfc^N2 3^o 

[0172] NMOS h7>yX^N2 0^J;r;N2 1 

wu »is-r*^p-A;nf ^ hs/GBL o^MiS-r-s 

Y7 H UXfl^/Y 0 Y5^a- KttiOKUC 

[0 17 3] -NMOS h7>vX^N2 2 43cktfN2 3 
te, SfST^P-AJUfy hgiGBL 0 t.3il&?2>Y 

[0 174] NMOS h7>vX^N2 l*3i;tfN2 3 

A7>y«ttftfi^S (i) £§{t£« 
[0 17 5] NMOS h7>^7^N2 2 coy- h^g 

tt* hH/B I T i 0 t&%iznz>o NM 

os h7>yx^N2 o<D?-hmm±* ^tSty 

h«B I T i 0 tffittSn*. 

[0176] 03 KS-rAtHAimS 1 0 <D*rtuetl\* % 
NMOS h^>>?X^N3*«iaiee*<OSttft;/*Stt 

»G B L 0 *5 ±«/G B L 0 Cfflf *«ffl» fci*. 
tt^P-A^Ky hi/GBL OOtfiTA^fttt 
»J6f*t;y NSSfcfB I T i Ofcitf/ 
B it i o©*tt*tt, «/M?ao, e:n&fc*Btaft 
*h^>^X* (Nl*5ct^N2) ti^i-rnt)^->ttgi 

ift^TUS, -Tfc*^ AUI/hfy hSGBL 0 

&£tf/GB L 0 W±#->3 — hbfctttBKfcoTIf* 
ZKDfztb. rt)V\Zy hUGBLOcoe&^-C 

[0 17 7] — 0 1 6 {r^-TAAlHlSS 1 2 0>*§ 
fcfy ha^ft-ftiKjtfLT, :/P*y£*fj£-fc:>A 
7>:/ffittffcm^£§tt£ H5>y^ (NMOS h 7 
>yX^N2l^WN2 3) SrSttSCiifccfcO* 4/ 

[0 17 8] [HJS<7)^ig3] *9BH0ft;K0>«tt3K: 
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[ o 1 7 9 ] h 1 7 a, ^m<Dmm<Dmm 3 

BL O&cfctf/GBL 0(C*fJC"r5ft«flHl»2 2. 0£ 

[0 18 0] *«W<7>*Jfi<OJgjiB3*r43^Ttt, 10 
<DM1&<DMmt 1 fc*3WS^ffiflHlK2 0 KffcfooT, Hi 

7i:ST*»ia«S2 2*juna. 
[0 l 8 l] Hi 7K^-r*3fc, *9B9I0>&K0JBAR 
3 «C*5tt^ftW|gBS2 2. 0*4, PMOSh5>^* 
P2 0*cktfP2 1StO, PMOSh7>y^^P2 

ora\ triers ^p-a;p tr ^ hia/GBL 

0 t^BafcttttStiS. PMOSh7>yX^P21 
14, nmn&£ttfoTZ>tfn--/VV\£ybMLGBLOi: 
OMKfl&jttStiS. PMOSh7>yX^MOSh7> 

BLOiggJ^tl^ PMOSh7>yX^P2 1(Oy 
-HSffite, ^ n-/UKy Hg/GB L 0 tftjgtsn 

[0182] *mm<Dm&<D&mi'eKi9iLit&5\z* 

H 1 7IC^T^^IhIK2 2t4, 2*^cr>h9>^X 
?*6«rtSft5. l/Jbt, ftffifSB^O h^>>?X 

[0 18 3] [9IJK0&1B4] *£^0%lS0)&tt4K 30 
BlCO^TH 1 8 *ffltiTK«t5. Bl8lt #§293 
HB*<ktfftWiai»<D*«:tt*ac!)-««*THr* 

/GBL 0K*tJSt*£;*^ U^O^BK i K*m*A 
*0ttl4. 0, 6±tfft«f@»2 4. OtSLTU 

*©«!l©A*lHll»»d:, HI 8lcS-r«JBjti:Rli;i?» ^ 

[0 18 4] *«W<OSiaS©JBIB4lr*^Ttt, #5£0J1 
<0**E©JBJBl ^*»5ftWflHlB2 OtfttooT, HI 
8iC7K*rHffi[pJ[&2 4£, A^IeJSSl 2 dftfcoTH 1 
8(C^TA^lHliffil 4&JIJH5. 

[0 1 8 5] HI 8fcS"rA*EI»l 4. Ott, NMO 
Sh7>yX^N24, N2 5*5<£tfN 2 6 £^tf 0 N 
MOSh7>y^^N24(i, *#JST* ^ tfy 
HS/GBL 0iNMOSh7>yX^N2 6<D-Jf<D 
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2 5lt *r*T«^P-A;i/tf u/ h^GBL 0 iNMO 

s h7>y^^N2 e <n-jj<D&m^£<Dr*vztmz 

tlZ> 0 NMOS h^>S*X^N 2 6<Dmij<DmmffiT 

[0 186] NMOSh7>v^^N2 6H ^(Dtf— 
bnM\z7ny?%ifc±:^xT>71£mkm^S (i) 
£gtt&o NMOS h7>y^^N24©y-hti 
14, *fJET£t:y higg/B ITiO^ NMOS b?> 

^#N2 5©y-h«in Mne7his/Bi 

[0 1 8 7] Hi 8fcjRT*WEB2 4. 0t4, PMO 
Sh7>yX^P22, P2 3^DlP2 4^0o P 
MOSh7>yX^P2 3ft PMOSh7>yX^P 

2 2 twetsyp-;^ t y hIS/ 

GBL 0 PMOSh7>yX^P 
2 4(4, PMOS h^>^A^P2 2©— #<D«««^ 
<h^t§^P-A^f^ HUG B L 0 tflDMfcftttS 
tl^o PMOSh7>«^P22 ^0«1«?H: 

[0188] PMOSh7>yX^P2 2(0y-hfg 
*4, *#*'T*Y7 p KUA«#/Y0ftfija|-r<5Y7 ? 3 — 
H»fc»«SnS, PMOSh7>yX^P 2 30Dy- 
hS»4, J9Kt5^D-A;n;y h»GBL 0 

£n, pmos h7>^*p 2 4coy-Nm®^4, *r 

«f*yD-A*tfy h^/G B L 0 i^gg^n^o 
[0 18 9] TfcJbfc, *WBB2 4«)«K: % Y7 HI/ 

x«**e»rsY5*=i--K**flM.*. cmaov 
[0190] [«ito»flB 5 ] *&w<Dmm<DMm 5 k 

*^S*^A1r>A7>^»*<OA*IsII»45cfctfftWia 

BKo^TB 1 9 &m^Tmw~tz>o 

[0191] H 1 9 (4, *R9l<D9m<D»nL 5 t*w * 
^^Air>A7>y^iScOA*0Koa#:W«^CD-Caj 
&7K-TH-C&9, ftS«tHyD-A;HfyH«}G 
BL 0*3,fctf/GBL 0 tC^T^^^'J^P^^BK 
i ICtsW-SAAEJIfcl 6. O^ltl^o fc*5, ## 
W/t»AWriaiS2 4. 0t©B«tEtn. 

xt)im$8<Dffii&b. hi 9fc«r«dEtnuT»* <ei 

T, ttftttKCAAEKl 6<h^*T) o 
[0 19 2] *«MO*lfi<o»|B5fc<5tiTtt, #389! 

©sejsghmbi \z&ttz>§mm$&2 ocw^tsi 9 

\Z7jk?fkffi\B\8& 2 4 A^IhISS 1 0 KftfooTH 1 9 
lZ7K?AJl®3& 1 6ftfl!H*. 

[0 19 3] HI 9KSTA:fciattl 6. 0 {4, NMO 
Sh7>y7^N27, N28, N 2 943<ttfN3 0$: 
^tfo NMOS h7>yX^N2 7*5j;tfN2 8 t4, *f 
*t«yD-;t;niy m/G B L 0 £tiUMtt&®ffl 
£ttMfc««S;ha. NMOS h7>yX^N2 9*5<t 



31 

tfN30H ttfe-fZlfu-rtfrVy hi&GBL 0 

m m a <t e> n \ z a n i z& m 2 n z> . 

[0 19 4] NMOS h7>v7^N2 8*3<fctfN3 0 
ffittffcfl-EfS (i) NMOSh7>y7^N 

2 KDV-bmm** w^-rsi;^ h^b iTiota 

«Sn. NMOSh7>yX^N2 9(Dy-htgit 
ttJKTatr* hSI/B I T i 0 <hS^$tl-5o 

[0195] z<d&o\z. tfy hja^-tn-^n^jsix 

S*X* (NMOSh7>vX^N2 8* t fct/N3 0) * 

[0 19 6] SSt, ^??flHlK2 4fi5T, YTHUXfi 
*t*3»**«k 3 Yr3-K«ft8<nu 

<a<£T£B&it"f 3 C t**-C€TS 0 

[0 19 7] [§HSSO^&6] *XH0fttt<Z)fftt6£ 
*5 » Z> X 7 A -fe > X 7 > A * <fc tfftffiEI 

RCO^TH 2 0 «JflHTitt91?"3. 

[0 19 8] *«!8©**6©}Bllg6»r45tt5 
*7At>X7> ^SlfiOAAEFK* cfc ^flfEBSOft 

hSWGBL 0*3ctC//GBL OtC^^-T-S^^E 
U:/Py£BK i K*ttSA*lHlKl 8. 0, *5<ktf|t 
?¥IhISS2 6. O^UTt^o 
[0 19 9] fc*5, ^ffiJCOA^EKOtPff&fc, 02 0 
fc^TA^leJBl 8. OtHKflWrcfc* (BIT, ttft 

eiiBfife. 02 otr^-rft?^iHiss2 6. o trai;*j«"c* 

* (KT, ttftWKftlKfEBS 2 6 . 
[0 2 0 0] *«M©**©»»6K*^T»4, *I8^ 

e>nm<Dj&m 1 i;:#w-*ftwiHii»2 013^^^x02 0 

KS"rA«rlEl]»2 6*\ ArfjtHJK 1 0 l:ftboTB 2 0 
tr^-TA^lHlKl 8*JflV*S. 
[0 2 0 1] 0 2 0 K^-f A^lHlgS 1 8. 0H NMO 
Sh7>^^N34, N35, N 3 6&<fcrXN3 7£ 
#tf. NMOSh7>yX^N34^d:tfN35H M 
Mn&t.tt1&'?Z>#U--rt)V\£y h8/GBL 0 hV>m 
fcl»JlJ£tt«Stt3. NMOSh7>yX^N36M 
«««tti»*r*yn--/ , C;Hf y h&G 
B L 0 trat'iS^JtcSj^^nSo 

[0 2 0 2] NMOSh7>^^N3 543«ttfN3 7 

SttfcfflWS (i) NMOSh7>vX^N 

3 4<Dy-higH y h&B I T i 0t8 
^$n, NMOSh7>^^N3 7©y-h«Slt 

Mis-r^ tr y ms/b i t i o &«tt£ti*. 

[0 2 0 3] 0 2 0 fcSn-rftWGItt 2 6. OH NMO 
S h7>yX^N3 1 , N 3 2:fc<fctfN3 3 fedtT. N 
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MOSh7>yX^N3 3tf>y- hSSte, S^tSY 
7 FUAfl^fYO NMOS h7>vX^N3 

1 :fccfct/N 3 2 14, ^D7*yyj >y»<OAflSlsIB&* 

[0 2 0 4] NMOSh7>yX^N3 2W-^I 
Sf^iC/NMOS h7>v7^N3 icoy-hmffi 
*4, »i6t3»yD-/^H;y h8GBL0l:»«*ft 

NMOSh7>y^^N3 
tfNMO S h 7 >yX^ N 3 2 (D^- higli, Xif&T 
10 2>ifn—/V],\£y h^/G B L 0 

[0 2 0 5] C<0£olZ. \£yb»<D*rtl*tl\Z*tlt>ls 
Typ^i7^^ir>X7>7 p ffif4{bfi^&§tt^ b?> 
(NMOS h7>y7^N3 5^CN3 7) * 

[0 2 0 6] SSfc, H*?[h]&&2 6fflflT, Y7HI/XB 
^ [0 2 0 7] [*Jfi<OJBffi7] *«W<0*Jfi<Z)»ll7fc 

■ 04flc*«»4. 0 1 ics-r*w#EitK« 1 o 0 0 t. 

HUT**. 

[0 2 0 8] @21H #^CD^Sg<7)^tg 7fc:«(t* 
tit, ^^E'J ^P*y^ BKO*3j:^-ecD^5acD[HlKS: 

50 So 

[0 2 0 9] 021 K43^T, #18 91 (D^ffii 7 

fctt*¥3f#te®I£gl4, URC/t'JtMC, fflS 
<J)\iv b B I T 0 ^5 cfc If/ B I TO, ffl&O? 
-KHIWL0, F K7^A3 2ft>&ttjEKS 

ttS^U^Py^BKO £#fro 

[0 2 10] e-y M8*#B I T0*5cfctf/B I T 0 14, 
ifu—rt)\,\Zy hSWGBLOticktf/GBLO 

h^{i*^o 9-HH7-f;t3 2n mm<omm 1 -cm 

91Ufc<k3l::, M«/<>7 HUXfi-^/MA I N 
« 0, -*5cfc^SETSX7 ; 3-^7 2. O0*53»?*flt 

[ 0 2 1 1 ] 0 2 1 fC*3ViT, *«B^<OHSgco^Si 7 \Z 
*Jt*4 £ »#B«*«ttS6fc, ^Py^fW»E»13 

0, ^U^^->?[hIK1 3 1, *^A1r>XT>yA* 
SSI 3 2, *5<tt/NMOSft?^f[HlgSl 3 3 

[0 2 1 2] ^DyJWBBl 3 0J4, Xr3-^7 

2. 0 (014#H8) , PMOSh7>y^^P40, 
•affl?Dy*iR«W4B»14 0, Ktaffl^Dy 
50 *H*ifi*W8£[HlB 1 4 1 



(18) 
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[0 2 13] Xr3-y7 2. 0 14, m 1 4 Ltz 

J^ic, TftroffzHuxfi^^^^t- -5. PMOsh 

7>y7^P4 0lt hlSMB I T0*J;y/B I 

D'^SKI^BSO <t-fa7-fXWflt/BLEQ 
£\Zfo&LX> t7h«!*tBIT.0i5j;i;/BIT0* 

[0 2 14] !3=jifflyD.yi7iSJ?fI^|8^|HlKi 4 0 

14. ^□■^^jgi^ff^B s o iztti&Tzmmim&mft 
/n^D.yi7^«{f^Bs (w) stB^-rs. 

[0 2 15] KifPmS5<gM»fea6{C. i^L&MTD 

isiss^6(±}^3ns-t>xT>yett<t;fi-^/s e i t 

dm^ay^miRm^Bs (r> sig^s-a-.*,. 
[0 2i6] ^.mmy a ^ i; miRm^^±m^ i 4 1 

14. yo^i7SS?fS-^B S 0 (C^-r-5ff^<h*7A-fe 

>Z7>7i£i±{ttm/SE 1 tfcATjlcgttx. 
t -5 7J =7 A -k > X T > Zf<ti fS « A 73 HISS & ffittfb-T £ 
ttlffl^Dv/^jg^ff^BS (R) 

[0 2 17] *7A-fe>X7>^A*g5l 3 214. 
ffl h7>^7 7 y- h> 1 4 2 *5j;tf A^JlHlSgl 2. 0 

(13 1 6#flB) ^^-tr. 

[0 2 18] h5>^7ry-M 4 2(1 NM 

OS h7>yX^N4 0*5«fctfN4 1 T«I^StX-5. N 
MOS h?>yX^N4 0*3<tu:N4 1 <D^-n-£-*4a<£>y 
-h«ffi!4. ^iiffl^D-y^jS$?«^BS (W) 
5. NMOSh7>y^i'N4 0i5 < tyN4 HckO, 
MTSyD-A'jH;-.; hSMGB L 0 4J<kC//G B L 
0*5Wl.fy hgiUtfB I T0i5j;tf/B I T 0 Id 

[0 2 1 9] A73 0SS1 2. 0(4. ggtBffl^p -/ ^jgD? 

ft^Bs (R) Kts^LTettttjiifto. *tis-rsb- 

MS*fB I TOfcitf/B I TOOB&Kg^i*. *f 

osteite 

[0 2 2 0] NMOSJtffilslS&l 3 3(4. NMOS h 7 
>^X^N4 2t5«ti;N4 3T<f|j$Sn5. NMOSh 
7>yx^N4 2*5j;a:N4 3 (D-etl-etlW^- h^® 

a. fcm®&m-?a y ?mvlm^/B s <w> sgit 

•5. NMOS h7>y^^N4 2 43«fcl£N4 3lc«fct), 
^fS-rSt^ h8l#B I TOiJitf/B ITOlCSig® 

[0 2 2 i] ^'j^-v-^tpj&i 3 la. -r n^-fxm 
To*j«tcx/B i To^yu^^-^-rs. ^taiif^ic 

^ttaPMOS^DXfly^TfiSjSSn-Stf v h|Sj| 
?Sff©3«!)#«6S^<-rsfcJ6. If -7 MSfcfB I T0i3«fctf 
/B I T0£-f a7-fXfl^f/BLEQT't'f^. , Jm<il;::7■ 
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[0 2 2 2] ^'Jt^-vEJSSI 3 111 tfy MSlJlffi 
T^S^PX^y^HOPMOS h7>-^^P4 1 

*3«fct;p4 2^^tr. ify bmnffizPMosttax* 

hl4 2$NMOSh7>^t«t5. CtllCfc 
f. E-y M^B I T 0 Sfcli/B I T 0 ®-^L 1/ 
^;Hcfr*U4\ <i7Jl4, gS4WlCHI^^;KclS)£3n 
•5. 

i0 [0 2 2 3] ft*. K*g§&ttJffl7 a .y-5,jg}R { g^/ B 
S (W) ICiftgLTfflfflSn^NMOS&ffilHlSSl 3 3 
14. ^ttlffiifmiC&HT. fchSTSlfy S#*fB ITO 

*3«k^/B i To^ga^ii^T. iig^&ec-rfe^ 

©*5LKjK0lfti()i, tf-y h^B I T0*5«kt;/' 
B I T0±lCfflS©&^H-Ct,^„ 
[0 2 2 4] g&I/jfmicfcHT, NMOSM 

ES&l 3 3£*7ttmii?Z£ii'^ *j&TZ>X-y h* 
*JB I T0$fcH/B I TOWSfeAS^SIlcO VJTI 
■^•5«fc'5lcT-5o 
20 [0 2 2 5] #lc. 02 lfCftlST-Sl I/0(C*fT-5 

[0 2 2 6] 0 2 214. *%B^ W ^©^^i7lc:*jltS 
1 I /OtC&ttS h7>X7 7 y- K^ffllHlKfC^^T 
UJBJT5fcJ6cO@T*-5„ S2 2OTIhIK«. li^c©^- 
^AtBTj tfXc^tf* 1 ©x-*Affl73 K>CJ9«r* 

[0 2 2 7] i2 2&#ILT. ^P-;WtyH» 
G B L 0 43«ktf/G BLOtYTH l/7(l^/Y 0 
30 iMf^Y^- HiSg (/YO <fcfE"3~) , ^D-A*;Hf>> 
M£#tG B L 1 *5«fctf/GBL 1 iY7 KUXff-Jf/Y 

l^e^-r-sY^a-K^ (/Yitga-r) 

[0 2 2 8] i/D-/Ut-vMiWGBLOfeJ;at/G 
BLOIdte, -f a^-TXlHlSSl 5 0. 0*t, ^D-A'JP 

tf7f»i^GBLi*«to:/GBLit;(i -fn^-fX 

BBS 15 0. 0*>J;^15 0. 014. -fa^-fXff^/ 
B L E Q ir U Tfiltftf 5 . 
« [0 2 2 9] Sfc. ^D-n;i,f7WGBL0*J: 
^/GBL0trf4. *^A-fe>X7>y*ff&©ft??fl5lK 
15 2. 0#. yP-/\';Hf-y hig^GBL l^iiDt/ 
GBL1ICI4, *^A-fe>X7'>y^(O^SflHlgSl 5 

2. i*«-€-n*n*«ac*iTt>«. ft^mssi 5 2. 0 

*5«tCXl52. 1 Ot«fig(4. El 1 6 l'*Jt>TSi^bfci 

*J0T«,5. ft^iHiKi 5 2. o*5«k<yc 1 5 2. 
114-en^n, ft?^fiHig§2 0 ts/^o. Sjiffl^ifi^/ 

WE ICJfcg bTf§ttfbT -5. 
[0 2 3 0] $eiC, ^D-/t;Hfy hgittGBLOtS 
50 <fc^/GBL0(C!4. i'7>7*@Kl5 1. 0A«. {fa 
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-AJUf v K$g*fGBL l*3<kr//GBL 1 Icht. *7 
[0 2 3 1] 2 7>-f\Bm \ 5 1. 014. »ST5Yr 

Syn-AJUfy hSSGBLfciOt/GBLOSHU 
[0 2 3 2] ^7>^@!5151. 114, MtSYr 

5^P-;Uk- 7 hgl**GBL l*3<fctf/GBL 1 £H 

[0 2 3 3] ^0-A';Hf.y hUnCBL 0*5«ktf/G 
BL0I4, h7>X7?y-hl53. 0 4^L,T. f 
-^Atfjagtft I OniJiC// I On testis. ^ 
.D-A';Ut:-y SiS^tG B L lfeW/GBL 1 (4. 
>777y-hl53. 1*5>UT. ^-^Atb*^» 
IOnJ5j;r;/IOni:g^ft5. ^-^AfflTJigl** 
I O n 43 / I O n Icf4. Se.lr-t>X7>^- Sii 

[0 2 3 4] Z<D£z)iZ. *7A-fe>^7>7 r C9ft?^rlHj 
[0 2 3 5] 73 7A-fe>^T>^<DA7JlHlSStCt5 

[0 2 3 6] 

[fgiBrosaui] ffiizm i {r^s*ag»iB*fseir«fcn 

»4\ 7J7A-fe>X73S;«r^ffl-r*i<i: ! t){C, 7J^A-fe> 
X 7 > y ©ft ^ESS ^tU^D'^ 

fSrofig/h £ 0 -3 c <fc fiiOJm £ ts. Z> „ 
[0 2 3 7] i§*^2»C^.5#«»:|B®^Bt4. ifjRJB 

^U^a-y^lc^jSLTft^lHlK^ISttS. S-A7J1IIS& 

[0238] cn-ucto. wtmmftm\z&\,*T, 

[0 2 3 9] ig*«3^^-5*^IEt£SB«. ffi*^ 
1 K&S¥ig#fB®igBT;&oT, g-^^rUyn-y^S 
IC. miZttfc-?Z>\J]\B}&&mV2>££>b\z. 
^U:/n.y£K#jILTA?!?f[IlSS£fgttS. &A7JEIS& 

«. t7 hssc ttis-rs^ny^gftm^KisgL 
[0240] cmictr). Kmift^^ftfeuT. 
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<. c©^. &mmuti-c, ^miz^-^iomm&ff 

[0241] ffi*m4\z&z>¥mmzm.mmte. mmm 
nzmz>¥m#?£&m&v$>z>T. s^tu^a-^s 

ir. Fllc»£-rSA*lE]S8£Stt5«!: &&<D;* 
»4. KUX^t-lSgLTSttftl-rs. d 

&K&5k'-y hglfl©*£SKIi!rt*l{4\fc^. 

@ 0 SrTlf S d i: *«I*l-r* d <k*t-c# 5>„ 
[0 2 4 2] W*^5IC^5¥^*I2SSB«. Iit;fc3I 
1 K&S^gttiHttgBT&oT. S^tU^DyirS 
fc. 5<JI'*f^-rSA73EK*l9:lTS«!:<!:fe»C, «&<D^ 
^ijy D -yi7|-«ilLT^??f[HlK*i8lt-S. SfHSrHJSg 

nicto. gimmftm* ^^u-tJH4. &mmmz&z 

[0 2 4 3] Sfc, &A73I3SS14. Ify hJSSl:. ftfj& 
£(i*.-g>. cncio. tt&T'S^D — /\*;Hf-y h^^l 
[0 2 4 4] Y7 I* l'X4I*&fi£|-*-«lt£jt'£ 

[0 2 4 5] 111*8 6 Cft«¥W*GtftgBll. 

©A7jtElS&g8#£, ^t'JtMMnh7>yX^ 

[0 2 4 6] M«9(7llff&iis«ficettttBtt. tt«« 

40 WA73Ih]SSSB»S'. ^^'J-fc;i/S:Sifi£-r-S h?^* 
yD.y^rtt^tT-5ll-»fi±»C. A73lSSS^<i:^^ 

[0 2 4 7] M*«8 ir^S¥«»IB^.SB(4, 
4trfi%S*^^l3te«BTfet?T. 7JvA-b>X7>y 
©ATjBSSgS^Sr, ^^'Jir^SrSlfiE-rs h5>3?^* 
<t|Sl-© h7>y^^TMt5. cnt«tO. ^'J 
^a-y57rt(c*J^S^-S«±tc. AiiElR**.^/-* 

50 ij-tjiiz&BtiL-rzztifr-inmttzz. zaigm. 
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